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Structured Abstract
Background: The EHR has been used to leverage clinical processes for the improvement of
patient outcomes. The average users of EHR limit its uses to the minimum level required to
complete the daily tasks needed, regardless of the existence of features within the EHR that are
readily available to optimize clinical processes for efficiency and effectiveness.
Objectives: The objective of this project was to improve the documentation in a nurse-managed
health clinic related to the patient-centered medical home (PCMH) core criteria through
enhancing the EHR to foster the quality improvement metrics and reporting.
Methods: This was a quality improvement project to enhance the documentation in the EHR to
increase the likelihood of achievement of PCMH core criteria to improve patient outcomes in a
nurse-managed health canter. The pre-/post-implementation and comparison design methods
were used for data management regarding the EHR acceptance and PCMH core criteria.
Results: There was a significant improvement in the quality measures documentation after the
introduction of enhanced features of the EHR.
Conclusions: Central to the use of EHR to support PCMH is to provide an information
infrastructure that enhances process optimization and improves patient experience and outcomes.
Implications: Beyond performance improvement, as demonstrated in metric reporting, is the
need for the clinic to analyze the information and tailor the results to provide evidence-based
care to its population.
Keywords: Electronic health record, Functionalities, Clinical process, Documentation,
Workflow, and synonyms of those keywords.
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Introduction
The use of electronic health records (EHRs) in primary care has increased substantially
over the past decade. In 2015, about 90% of primary care providers had adopted a certified EHR
to meet the meaningful use (MU) requirements of data capturing and sharing, advanced clinical
processes, and improved outcomes (Jamoom & Yang, 2016). The Centers for Medicare and
Medicaid Services (CMS) provided incentives to providers in primary care for the adoption of
Certified EHRs to achieve better patient outcomes through sets of criteria required by MU
(CMS, 2018).
The objective of certified EHRs is to ensure consistency and capability for information
exchange in the use of EHRs across platforms and in coalescing data for tracking, exchange,
creation of a repository, and reporting quality measures (Agency for Healthcare Research &
Quality [AHRQ], 2015; Olayiwola et al., 2016). The considerations of using an EHR in a health
care organization include measures of how well it harnesses system applications, workflow
redesign, and user-friendliness, and how it achieves success in project management (Krist et al.,
2014).
The Institute of Medicine (IOM) identified the critical capabilities of an EHR to include
clinical documentation, management of results, order entry management, electronic
communication and connectivity, patient support, administrative processes, reporting, and
population health (Krist et al., 2014). A fully functional EHR should have the capability to track
and report on quality measures, scale health information exchanges (HIE), implement decision
support, and prescribe electronically (AHRQ, 2016). The EHR features that align with the
refinement of clinical processes can be used to enhance the documentation at a nurse-managed
health center to accomplish patient-centered care that fosters a comprehensive approach to care,
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integration of care, a reflection of patient experiences and care coordination (AHRQ, 2016; Krist
et al.2014).
Background and Significance
The proximities of primary care to individuals, families, communities, and populations
have challenged the whims and caprices of the conventional approach of providing care in
primary care. There is a shift in paradigm to the need to seek a more inclusive transforming and
revolutionized model of care (American College of Physicians [ACP], 2019). Filling the gap to
meet the aspiration of quality care in primary care was the Patient-Centered Medical Home
(PCMH) model, which provides person-centered, team-based, and community-oriented care
(American Academy of Family Physicians [AAFP], 2018). Strategic to a primary care setting in
meeting the standards of PCMH was the certification offered by the National Committee for
Quality Assurance (NCQA) based on defined quality criteria from the PCMH functions (NCQA,
2018). The NCQA is a nonprofit organization that focuses on using a quality measurement,
transparency, and accountability to foster health care improvement with an emphasis on
accreditation, certification, and recognition programs (NCQA, 2018a). The practice interested in
NCQA recognition for PCMH is required to utilize the PCMH concepts to begin the
transformation process (NCQA, 2018). The NCQA has recognized over 13,000 primary care
practices, and it is comprised of more than 67,000 clinicians in the U.S. (NCQA, 2018). A
certified EHR, such as the EHR used by the nurse-managed health center in the Midwest, has
comprehensive PCMH features that can be used to leverage the criteria for PCMH recognition.
The Institute of Medicine (IOM) identified the EHR as fundamental to reducing errors,
sharing patients’ information, and managing patient medical records across healthcare platforms
(Ajami & Bagheri-Tadi, 2013). The adequate training of EHR users in primary care has
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demonstrated benefits in improving clinical processes and leads to efficiency in the delivery of
care (Ancker et al., 2014; HL7, 2017). The exploration of an EHR’s features and enhancements
is essential to achieve quality care through effective clinical documentation reflected by PCMH
metric measures, reporting, and patient improvement. An EHR has the benefit of being used to
enhance care coordination and care transition, performance measurement, and care improvement,
but also its can be enhanced to improve patient outcomes in the health care setting.
Organization Assessment
An assessment using the Institutional and Organizational Assessment (IOA) model
(Reflect & Learning, 2016) was conducted to identify the needs of a nurse-managed health
center in the Midwest associated with an academic institution. The practice delivered care to an
average of about 420 patients monthly, with the ages of the patients representing the life span. It
was found that performance measurement and quality improvement were central to the delivery
of care and the practice desired to achieve PCMH recognition.
The practice used an EHR which was tailored toward achieving performance
improvement in care delivery, a contributory factor to sustainable success in the practice as
evidenced by the current quality measure metrics reported to various payers for bonuses and
performance monitoring. The current patient intake that was relevant to the achievement of
PCMH included a social history paper flow sheet the patients were required to complete to
update their records. The information in the flowsheet was inadequate and did not capture the
broader information that might be necessary to achieve PCMH recognition. Also, no PCMH
quality metric measures reports were being generated from the EHR, and the EHR
documentation was not optimized to meet PCMH standards. The users of the EHR at the nursemanaged health center used it at a bare minimum of its capacity to complete the daily tasks
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needed for their roles. These four PCMH criteria, KM 01, KM 02, KM 09, and KM 10 were
among the concept of “Knowing and Managing your Patents (KM),” and they were selected for
the project because the PCMH considered them core and “must meet” criteria. The
documentation on the “Knowing and Managing your Patents (KM)” concept of PCMH was
around or below 50% for several of the criteria (see Table 1 and 2), for instance, legally blind
(52.6%), sexual orientation (16.2%), and transportation difficulties (0%).
The Technology Acceptance Model (TAM) is an analytical technology model that
predicts users’ acceptance behaviors or attitudes toward information technology (see Figure 1),
and it was used to explain the perception of the users and continuing use of the technology (Gao
et al., 2011; Melas et al., 2011). A TAM-based survey was conducted as part of the
organizational assessment to determine the family health center staffs’ perception of the EHR
pre-enhancements with the permission to use the survey obtained from Gao et al. (2011).
According to Gao et al., TAM explains the relationship between users’ perception and intention
to use technology. Conversely, perceived usefulness is a person’s belief that a system will
improve job performance, perceived ease of use is the extent to which a person believes that a
system would not be difficult to use, and intention to use prospects to continue to use the
technology (Gao et al., 2011). The organizational needs assessment indicated the need to
highlight the functional capability of the EHR in achieving tasks beyond that which was in
current use.
Through the organizational assessment, it was learned that the EHR used at the health
center could be optimized in collaboration with the EHR vendor and a staff member who was
already an EHR super-user and knowledgeable about the EHR system. Therefore, guided by the
Iowa model of evidence-based practice to promote excellence in health care, an enhancement in
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the EHR feature to improve clinical documentation and metric reporting was implemented in this
project. The successful implementation of the EHR enhancement depended on the components
of the IOWA model, which include identifying clinical issues, synthesizing the body of evidence,
designing and piloting practice change, and integrating and sustaining the practice change
(Cullen & Adams, 2012). The Iowa model strategies used for the project implementation were
creating awareness and interest, building knowledge and commitment, promoting actions and
adoption, pursuing integration, and sustained use (Iowa Model Collaborative, 2017).
The purpose of the DNP project was the enhancement of the family health center EHR to
promote quality documentation to increase performance measures in accomplishing PCMH
recognition. The DNP improvement project aimed to improve clinical documentation to increase
patient outcomes by using an enhanced EHR to deliver patient care in the nurse-managed health
center. The problem question was: Can the enhancement of EHR documentation and the PCMH
core criteria foster the achievement of quality improvement metrics and reporting to accomplish
the National Committee for Quality Assurance’s PCMH recognition, while concurrently
increasing the user intention of using the enhanced EHR?
Methods
This project was a performance improvement initiative relating to the implementation of
enhanced EHR features to automate the update of patient social histories to capture changes
pertinent to delivering quality care to patients. The setting was a nurse-managed health center
that delivered care to an average of 420 patients in the Midwest. The use of the flowsheet was
part of the data collection for documentation in this nurse-managed health center. A pre- and
post-implementation comparison design was used for this project. The duration of the
implementation spanned 28 days. Pre- and post-implementation users’ surveys and analysis were
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conducted to evaluate changes in the acceptance of using the EHR enhanced features. Pre- and
post-implementation EHR data extraction was performed to evaluate a change in PCMH criteria
documentation. Data extraction was performed using the EHR Report Builder on the PCMH
components (see Table 1). The enhanced feature is a component of the health center EHR
infrastructure that will substitute the existing paper social history flowsheet. This feature was a
system date that alerts users to the last time the patient social history was updated, which allowed
click documentation and displayed the patient’s information for subsequent update.
Interventions
The project interventions comprise of changes in the EHR documentation, using the
quality tools, a change in the EHR documentation, which was to turn on clinical decision support
“Date Button,” and activating an update date button. The practice manager at the nurse-managed
clinic approved the project, and the university institutional review board approved it as a nonhuman-subject quality improvement project. A PCMH concept of “Knowing and Managing Your
Patients,” with four of its criteria and their components, were reviewed in the EHR to determine
the current documentation of the health center on those components. The four criteria were
Problem List (KM 01), Comprehensive Assessment (KM 02D, F, G, & I, while KM 02 A, B, &
C, the requirement is met and H was pediatric-specific), Diversity Assessment (KM 09), and
Language (KM 10). These criteria were chosen because they were core criteria and “must meet
requirements” in NCQA scoring for recognition (see Table 1). The EHR feature of Quality
Reporting tools was used to generate data for three months to understand the adherence on the
use of documentation. The student collaborated with a staff member, an EHR super-user, to learn
how to make changes in the EHR.
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A poster presentation, which lasted 45 minutes, was completed for information sharing
and creating awareness for the staff to emphasize the impending change in the EHR (see Figure
2). The poster was presented during a staff meeting with the practice manager, the two RNs,
three NPs, front office staff, and NP student attending. The poster presentation emphasized the
evidence and benefits of PCMH recognition and highlighted the EHR’s PCMH capability
functions.
The features and the functions of the EHR related to the PCMH criteria, which include a
“Date Field,” questions about basic patient needs, and transportation difficulties were activated
in the patient social history (PSH) template. A new “Date Button” was incorporated into the PSH
to modify the flow sheet in electronic form in the EHR, which alerted the registered nurse when
the patient record was last updated. Therefore, the decision to ask the patient for an update of
their records could be made by the nurse depending on the date and clinical judgment. The rest
of the PMH criteria, (hard of hearing; legally blind; the patient’s language; the existence of
advance directive; patient’s sexual orientation and gender identity; the patient reporting little
interest/pleasure; and the reported home situation) existed in the EHR. However, were included
in the new enhancement of the “Date Button” update that was incorporated into the EHR system
to alert the registered nurses or providers when the last update was performed for these measures.
The alert will prompt users to ask a patient for missing data or information to update the patient
record and subsequently reflect an update for the PCMH criteria.
Measures
The PCMH concept of Knowing and Managing Your Patients has the following core
criteria: KM1 01, Core: Up-to-date Problem List; KM 02, Core: Comprehensive Health
Assessment; KM 09, Core: Diversity Assessment; and KM10, Core: Language. Before (pre-) and
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after (post-) the EHR changes, the charts of patients seen within the designated timeframe were
reviewed to collect data recorded for the core criteria. The numbers of responses for the criteria,
missing responses (no responses) for the criteria, and total (sum) of responses present and
missing for the criteria within the timeframe created by the EHR “time filter” were obtained (see
(see Table 2).
The collection of data from the staff was accomplished with a survey instrument based on
a modified version of the Technology Acceptance Model (TAM) by Gao et al., (2011). The
survey subscales were perceived usefulness, perceived ease of use, trust, personal initiatives and
characteristics, context, and intention to use the system) (see Figure 3). The TAM theorizes that
the intention to use technology is contingent on perceived usefulness, perceived ease of use,
perceived initiatives and characteristics, and trust. Fundamentally, both perceived usefulness and
perceived ease of use lead to acceptance of technology or intention to continue to use the
technology. The reliability analysis with Cronbach’s α reliability of 0.84 (perceived usefulness),
0.81 (perceived ease of use), 0.91 (intention to use), and 0.77 (personal initiatives and
characteristics) were reported for the TAM subscales (Gao et al., (2011). The survey tool
contains a total of 27 items, five for the subscales for perceived usefulness, perceived ease of
use, and personal initiatives and characteristics; and six for the subscales for trust and context.
These are rated on a 5-point Likert scale ranging from “strongly disagree” (1) to “strongly agree”
(5). The total score for the 5-item subscales range from 5 to 25, and the 6-item subscales range
from 6 to 30, with a higher score indicating stronger agreement with each component of TAM.
The total score for all the subscales has a range of 27 to 135, with a higher score indicating
stronger intention to use the technology. The staff survey also included a qualitative element,
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open-ended questions, to examine the expected improvement in the EHR. The users, comprised
of the RNs and NPs, provided comment on the survey about their perceptions of using the EHR.
Analysis
Survey instrument data were analyzed using the Statistical Analysis System (SAS
Enterprise Guide 7.1). A Chi-square test of independence was performed to examine the relation
between pre- and post-implementation charting of criteria and the difference in proportions were
compared with a p-value of ≤ .05, representing statistical significance. The data were manually
entered into the Microsoft Spreadsheet and examined for missing data. Descriptive statistics
were used to analyze a participant’s perception of using the enhanced EHR. The Wilcoxon
Signed-Rank analyses were conducted on the Technology Acceptance Model subscales.
Results
A total of 847 patients were encountered in the nurse-managed health center over 56
days. Four hundred twenty patients were encountered before, and 427 patients were seen after
the enhancement of the EHR with new features in the patient's social history template and the
activation of the “Date Field” function. The documentation of 10 components of the PCMH
concept of "Knowing and Managing Your Patients" was extracted and examined preimplementation by utilizing the EHR Quality Reporting features
The Language criterion was documented 100% of the time by the clinical staff pre- and
post-implementation. Two of the criteria, Basic Needs and Transportation Difficulties, were not
available in the EHR before implementation. For all other criteria, significant increases in
documentation were found through Chi-square (X2) analysis (see Figure 4 and Table 2).
To obtain insight into users’ perceptions of the EHR and the likelihood of continuity of
using the system, 12 individuals, including students, the practice manager, temporary employees,
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registered nurses (RNs), and nurse practitioners (NPs) completed the initial survey. Not all of the
individuals who completed the initial survey were available to complete the post-implementation
survey; therefore, the analysis was limited to the actual users of the enhanced EHR features, who
were two RNs and three NPs.
As has been noted, the sample size available for data analysis was a maximum of 5 preand five post-implementation surveys, making robust statistical analysis difficult. However,
exploratory Wilcoxon Signed Rank analyses were conducted on the perceived ease of use,
perceived usefulness, trust, perceived initiatives and characteristics, and contexts subscales.
Although descriptive statistics of the subscales at post-test appeared to be trending toward more
positive staff perceptions, none of these exploratory analyses achieved significant test statistics.
A descriptive analysis was used to consider the participants' qualitative comments pre/post implementation, as shown in Table 4. The participants, especially the RNs, indicated that
the incorporated components of the criteria of the PCMH and the “Date Field” update were
helpful and user-friendly such as “pretty user-friendly, latest update changes have been
beneficial.” The new “Date Button” made it possible for the RN or provider to ask patients
directly for an update while in that patient’s EHR.
Discussion
This performance improvement project was conducted in a nurse-managed health center
affiliated with an institution of higher learning. The EHR enhancement and practice change in
the nurse-managed health center had favorable outcomes. The enhancement and changes were
integrated into the patient social history template of the EHR system, and they were immediately
available for users. Out of the four criteria of the KM that were examined for this project, the
nurse-managed primary care practice had successfully met the NCQA recognition of PCMH for
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Problem Lists, Language, and some parts of Comprehensive Health Assessment (CHA) and
Diversity. The health clinic was not currently reporting on any PCMH quality metrics, but some
of the metric performance measures that were reported through Healthcare Effectiveness Data
and Information Set (HEDIS) and CMS quality measure can cross over to the NCQA recognition
for PCMH. In other words, NCQA aligned its quality measures with HEDIS; therefore, some of
the clinic’s HEDIS measures can be applied to PCMH quality reporting. The communication
components of the CHA criterion comprise information regarding blindness and hearing, and
there was a significant increase in patients’ responses to the questions related to them. The
documentation items of the Legally Blind and Hard of Hearing can be helpful in the evaluation
of limitations in patients’ communication. The two questions on basic needs and transportation
difficulties are essential documentation items due to the vulnerability of the population seen at
the health center, which is in an urban, underserved area (Pooler, Hartline‐Grafton, DeBor,
Sudore, & Seligman, 2019).
The staff pre-/post-survey revealed mixed feelings among users of the EHR, such as the
desire to maximize the use of the EHR, frustration of not having enough time to train and not
being “in the know” regarding the new updates of the EHR. The system “Date Button” update
was identified as a valuable feature by the RNs because it propagated through the whole social
history template prompting updates. The “Date Button” was centrally located on the user
interface when documenting the patient's social history; therefore, it is highly likely that neither
the RNs nor NPs will miss it. There were no standardized approaches at the health center to
address the affirmative responses to the social determinants of health, but the RNs expressed
their acceptance and willingness to continue to use the information obtained from patients and
added that they are recommending community resources to patients when necessary.
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The update date button replaced the paper form of the social history flowsheet for
patients to report changes in their social history, or the need for being prompted by the RNs or
providers. Before the implementation of the EHR enhancement, the patient filled out a paper
flowsheet to update the social history, which yielded incomplete information. The RN reviewed
the form and updated the record according to the patient’s responses. The RNs are limited to the
information the patients are willing to provide, and it was likely that previously missed
information might be left uncompleted. Post-implementation RNs know when the patient record
was last updated and have a virtual view of any missed information that might require
completion. The RNs’ acceptance and willingness to continue to use the update feature implies
the likelihood for an increase in the documentation efficiency.
Limitations
There were several limitations encountered in this quality improvement project. The
determination of the scope of the project at the onset was challenging, and it became a significant
limitation for the overall outcome of the project because some actions that would have
contributed meaningfully to the project were missed such as determining the sample size earlier
in the project. The implementation phase of the project was short, which could significantly
affect the outcomes of the project. The sample size of the participants was insufficient for
reliable statistical analyses. As an improvement project, the ability to generalize the findings was
also a limitation.
Conclusion
The role of the EHR in delivering quality care and improvement of performance
measures cannot be overemphasized because it provides the information that is essential to
accomplish the workflows that are pivotal in PCMH and improving patient outcomes.
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Researchers have cited underutilization of the EHR to achieving its functional capability as being
responsible for poor patient outcomes and documentation inefficiency, and thus an impact on
quality performance (Rumball-Smith et al., 2018). The effective use of the EHR is strategic to
information management in terms of providing patient-centered care and the ability to use the
EHR to leverage, access, utilize, stream, and manipulate data to present it in a meaningful way to
meet the care needs of patients and to sustain organizational performance. Therefore, it is
imperative that healthcare organizations continue to explore the capability of their EHR as using
it to its functional capacity will be a return on investment. The health clinic achieving PCMH
recognition represents quality improvement in providing care to its patients, and care will need to
be defined and tracked by the providers or the practice; however, the EHR provided the structure
to achieve PCMH recognition. The role of the staff members in achieving efficient use of the
EHR for documentation is equally important, and their readiness to learn and use new features
will lead to an improvement in patient outcomes and an increase in clinical performance. The
enhancement of the EHR in this project has led to improved documentation by facilitating access
to updating patients’ medical records with changes from their previous visits.
Implication for Practice
The ability to customize or optimize healthcare technology is pivotal to the improvement
of patient outcomes in fostering the delivery of quality health care. The users’ intentions to use
technology have essential implications for nursing practice and health care as a whole.
Therefore, the project’s implication for the practice involves the cascading impacts of the PCMH
concepts and criteria in the overall healthcare delivery as required to accomplish the NCOA’s
PCMH recognition. The project was a forerunner to demonstrate the capability of an EHR in
leveraging the accomplishment of PCMH recognition. Some of the PCMH criteria components
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of the project would require follow-up from the health center. Therefore, the project brought to
the forefront the need for the practice to be proactive in gathering resources to meet the needs of
its patients. Moreover, future research can address the social determinants of patient health,
workflow changes, and protocols for affirmative responses to questions from PCMH
components.
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Figure 1. The Technology Acceptance Model Framework. Adapted from “Developing an
instrument to measure the adoption of mobile services,” by S. Gao, J. Krogstie, & K. Siau,
Mobile Information Systems, 7, 45-67. doi:10.3233/MIS-2011-0110
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Figure 2. The poster presented to the staff member to highlight the awareness of the quality
improvement project
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Figure 3. The staff survey instrument for Pre-/Post-Implementation. Adapted from “S. Gao, J.
Krogstie, & K. Siau (2011). Developing an instrument to measure the adoption of mobile
services. Mobile Information Systems, 7, 45-67. doi:10.3233/MIS-2011-0110
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PCMH Criteria Components
120%

100%

80%

60%

40%

20%

Pre-Implementation
Post-Implementation

0%

Figure 4. Pre-/Post-Implementation result of the Components of PCMH. All the components
showed improvement from before the enhancement of the EHR with a new feature to after the
enhancement.
Note: Basic Needs and Transportation Difficulties were not available before the project.
Language was 100% before and after the project.
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Table 1
The Criteria of the Knowing and Managing (KM) Criteria Concept of Patient-Centered Medical
Home

Note. The PCMH criteria were few among the criteria of the Concept of “Knowing and
Managing your Patients (KM).” These criteria were selected because NCQA considered them a
core and a must met criteria by the organization seeking recognition.
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Table 2
The Results of the Components of PCMH Extracted from the Electronic Health Record
PCMH Criteria Components

**Basic Needs

Pre
N = 420
N (%)

Post
N = 427
N (%)

p-value

ChiSquare

DF

<0.0001

39.13

1

<0.0001

29.45

1

<0.0001

29.39

1

<0.0025

9.15

1

<0.0024

9.19

1

<0.0002

14.01

1

<0.0002

13.52

1

<0.0001

110.27

1

<0.0001

32.33

1

Yes

0 (0)

38 (8.9)

No

420 (100)

389 (91.1)

Yes

222 (52.9)

303 (71.0)

No

198 (47.1)

124 (29.0)

Yes

221 (52.6)

302 (70.7)

No

199 (47.4)

125 (29.3)

Yes

420 (100)

427 (100)

No

0 (0)

0 (0)

Yes

144 (34.1)

189 (44.3)

No

278 (65.9)

238 (55.7)

Yes

68 (16.2)

105 (24.6)

No

352 (83.8)

322 (75.4)

Yes

94 (22.4)

145 (34.0)

No

326 (77.6)

282 (66.0)

Yes

183 (43.6)

240 (56.2

No

237 (56.4)

187 (43.8)

**Transportation
Difficulties

Yes

0 (0.0)

99 (23.2)

No

420 (100)

328 (76.8)

Home Situation

Yes

99 (23.6)

179 (41.9)

No

321 (76.4)

248 (50.1)

Hard of Hearing

Legally Blind

*Language

Advance Directive

Sexual Orientation

Gender Identity

Little Interest/Pleasure

Note.
*The documentation was 100% both before and after the EHR change
**New components that were not available before the EHR change
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Table 4
Qualitative Survey Pre-/Post-Implementation Comments by the Participants
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